The preparation of activated carbons from bean pods 
INTRODUCTION
It has been suggested recently by many scientists that in the future the use of biomass of forestry origin will increase as a source of energy, mainly as gas and The aim of this study is investigation of the possibilities for conversion of bean pods to carbon adsorbents with different properties using various thermo-chemical treatments.
EXPERIMENTAL

Materials
The chemical composition (organic matter fractions) of the bean pods precursor was analyzed according to 
Activation with water vapour
Bean pods were carbonized as 50 g of the raw material (fraction of 1 -5 mm) was heated in a laboratory installation at atmospheric pressure and heating rate of 60°C min" 1 up to a carbonization temperature of 600°C.
The sample was maintained at the final temperature for 10 min, and then cooled down to ambient temperature.
After that the solid product was activated at 700°C with water vapour for 1 h. This sample of activated carbon is denoted as "Carbon A".
Chemical activation with K2CO3
The initial material of bean pods was ground down to 0.5 mm particle size. The activation process involved mixing of the initial material and the activating agent in water, in a reagent to bean pods material ratio of 2:3.
The mixing was performed at room temperature under stirring for 12 h. After mixing, the slurry was subjected to drying at 110°C overnight. The chemically-loaded sample was then carbonized in a N 2 atmosphere.
Carbonization was carried out by heating the sample from room temperature up to 950°C, and then maintained at this temperature for 10 min. After cooling under N 2 atmosphere, the carbonized product was washed to remove the residual chemicals. The final product was then dried at 110°C and then denoted as "Carbon B".
Preparation of carbon adsorbents from bean pods carbonization liquid products
For preparation of activated carbon with very low ash content, 100 g of bean pods pyrolysis tar is treated with H 2 S0 4 at 160°C until solidification. The solid product obtained is heated up to 600°C under nitrogen atmosphere and after that activated with water vapour at 800°C. This sample of activated carbon is denoted as "Carbon C".
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Characterization of porous texture
Textural characterization was carried out by measuring the N 2 adsorption isotherms at 77 Κ in an automatic apparatus (Micrometrics ASAP 2010 M).
Before the experiments, the samples were outgassed under vacuum at 300°C overnight. The isotherms were used to calculate specific surface area SBETI total pore volume V T , and micropore volume W 0 , using the DR 
Oxygen functional groups
The content of oxygen-containing functional groups with acidic character on the carbon surface was 
pH measurements
The pH of the carbons was measured according to the following procedure: Exactly 4.0 g of carbon was
weighed into a 250 cm 3 beaker, and 100 cm 3 of water was added. The beaker was covered with a watch glass, and the mixture was boiled for 5 min. The suspension was set aside, and the supernatant liquid was poured off as hot as possible but not below 60°C. The decanted portion was cooled down to ambient temperature and its pH was measured to the nearest 0.1 pH unit /10,11/.
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Point of zero charge (PZC)
The nature of the carbon surface was determined from the pH value corresponding to the point of zero charge (PZC 
RESULTS AND DISCUSSION
Chemical composition of the raw material
The bean pods used as carbon precursor contained a 
3.3.Characterization of the adsorbents.
The chemical composition of the raw material and the solid residual products prepared from it is presented in Table 2 . d -dry basis; daf-dry and ash free basis; BDL -below detection limit Table 3 Textural parameters of the activated carbons, evaluated from the DR method applied to the N 2 adsorption isotherms at The shape and texture of the bean pods particles are contacting surfaces of material particles with activating not appropriate for effective activation with water reagent. That is why the production of carbon vapour and C0 2 , due to difficulties in interaction of adsorbents with high surface area from this material is not an easy task. Detailed characteristics of the pore structure of the prepared carbons are summarized in Table 3 .
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Analysis of the nitrogen adsorption data using The identification and quantification of the oxygen groups present in the prepared carbons is shown in Table 4 .
Despite the large amount of oxygen, the values of Vapor.
